In situ hybridization evidence for a paracrine/autocrine role for insulin-like growth factor-I in tooth development.
Insulin-like growth factor-I(IGF-I) has both metabolic and growth-promoting activities in many cell and tissue types. Although IGF-I is present in serum, it is also thought to have important autocrine and paracrine functions. Immunohistochemistry for IGF-I and its receptor have shown that IGF-I is synthesised locally by the tooth forming cells which exhibit both the IGF-I and the growth hormone receptors. This concept required to be tested by in situ hybridization. Using a digoxigenin-labelled synthetic oligodeoxyribonucleotide probe for IGF-I, we investigated the distribution of IGF-I mRNA in the continuously erupting rat incisor by in situ hybridization. The distribution and intensity of the hybridization signal varied with the developmental stage of the rat incisor. The cells of the apical loop expressed a positive hybridization signal, but the earliest polarised odontoblasts and pre-ameloblasts did not show any positive signal. The onset of enamel secretion was accompanied by a strong hybridization signal in the secretory ameloblasts as well as the odontoblasts. Maturation ameloblasts also demonstrated IGF-I message in their cytoplasm as well as their nuclei. The cells of the pulp and the dental follicle were consistently negative. However, in the adjacent alveolar bone, the signal was high in the osteoblasts and osteoclasts. These findings support the notion of paracrine or autocrine function for IGF-I in tooth development.